PATENT 



In the Claims 



11^ 



10 



15 



20 



A memory system comprising: 

at least one memory device, with each of 
memory device comprising 

(a) an array of memory cells; 

(b) addressing circuitry adapted to 
address the memory cells; 

(c) a bus interface; 

(d) a command decoder which decodes 
commands at the bus interface, 
including an address assign command; 
and 

(e) local address storage circuitry 
which stores a local address for the 
associated memory device once the 
address assign command is decoded by 
the command decoder; and 

la memory controller having a bus interface 
couplved to the bus interface of the memory 
device, with the memory controller providing the 
local \address to be stored in the local address 
storage circuitry of the memory device of the 
memory \ system together with the address assign 
commandV 



25 ^^^^2, The memcbry system of Claim 1 wherein the bus 

interface of the memory controller is coupled to the 
bus interface \of the memory device by a system bus . 



30 



3 . The memor^ system of Claim 2 including a 
plurality of tne memory devices wherein the memory 
controller tranlsf ers the local address to the .memory 
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dewces over the system bus and the address assign 
comrr^and over the system bus. 

The memory system of Claim 3 wherein the memory 
cbntroller has a select signal output and each of the 
memory devices has a select signal input and a select 
signal output, with the select signal output of the 
memory controller being coupled to the select signal 
input of a first one of the memory devices by a first 
select signal line and wherein the select signal 
outpuA of the first memory device is coupled to the 
select\signal input of a second one of the memory 
devices\by a second select signal line. 

5. The memory system of Claim 4 wherein the local 
address is tranafe^»red from the memory controller to 
the first \one o|^^j4^ memory devices when the memory 
control ler\ causes the select signal input of the 
first memo^ device to go active. 

6. The memory system of Claim 5 wherein the local 
address is transferred from the memory controller to 
the second one of the memory devices when the first 
memory device! causes the select, signal input of the 
second memory Idevice to go active. 

7 . The memory system of Claim 6 further including a 
third one of the memory devices wherein the local 
address is transferred from the memory controller to 
the third one of the memory devices when the second 
memory device causes the select signal input of the 
third memory devuce to go active. 
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The memory system of Claim 7 wherein the system 
^us includes a tag bus and a data bus, with the local 
idress being transferred over the data bus. 

9. \ The memory system of Claim 8 wherein each of the 
memory devices includes lockout circuitry switchable 
between a lockout state and a non- lockout state, with 
the select signal output of one of the memory devices 
being inactive when the lockout circuitry of the 
memory device is in the non-lockout state. 

10. The memory system of Claim 9 wherein the select 
signal output of the memory device is active when 
both the\ select signal input of the memory device is 
active and the lockout circuitry of the memory device 
is in the\ lockout state. 

11. The memory system of Claim 10 wherein transfer 
of the local address to the local address storage 
circuitry is blocked when the lockout circuitry is in 
the lockout \state . 

12. The memory system of Claim 11 further including 
reset circuitry which resets the local address 
storage circuitry subsequent to application of power 
to the local a\idress sjfeorage circuitry. 




13 • The memoryi system^ o^^^^Clal^ 12 wherein the reset 
circuitry also resets the lockout circuitry to the 
non- lockout sta^e subsequent to application of power 
to the lockout carcuitry. 



14. A memory system comprising: 
a system bus; 
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a memory controller coupled to the system 

bus; 

I a plurality of memory devices, with each of 
the memory devices including 

(a) an array of memory cells; 

(b) local address storage circuitry 
whUch stores a local address for the memory 
device, with the local address being 
provided by the memory controller; 

(c) addressing circuitry adapted to 
addr^s the memory cells; 

td) bus interface circuitry coupled 
to the\ system bus and which receives the 
memory \device addresses for the addressing 
circuitry, with the interface circuitry 
switchanle between an enabled mode and a 
disabled\ mode ; and 

(e) \ a select signal input and a 
select signal output, with the bus 
interface \circuitry being in the enabled 
state when\the select signal input is 
active, 



15. The memory system! of Claim 14 wherein the memory 
controller has a select\ signal/output, with the 
select signal output of \ the n|em^r^^^c^ being 
coupled to the select siWnal input of a first one of 
the memory devices by a first select signal line and 
wherein the select signal\ output of the first memory 
device is coupled to the select signal input of a 
second one of the memory devices by a second select 
signal line and the select signal output of the 
second memory device is coupled to the select signal 
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input of a third one of the memory devices by a third 
select signal line. 

16 A The memory system of Claim 15 wherein each of 
the memory devices includes lockout circuitry 
switohable between a lockout state and a non- lockout 
state A with the select signal output of the memory 
device MDeing inactive when the lockout circuitry of 
that memory device is in the non- lockout state. 

17. The memozy system of Claim 16 wherein the select 
signal output of the memory devices is active when 
both the se])ect signal input of the memory device is 
active and the lockout circuitry of the memory device 
is in the lockout state. 

18. The memory system of Claim 17 wherein the memory 
devices are swikchable between a device -enabled state 
where the deviceV is capable of performing memory read 
operations and a\device-disabled state where the 
memory device is mot capable of performing memory 
read operations and wherein each memory device 
includes reset circuitry which resets the lockout 
circuitry to the noVi- lockout state subsequent to 
application of power to the lockout circuitry and 
wherein the memory devices are^in the device -enabled 
state when both the select s/gnAl input is active and 
the lockout circuitry us in [the^Qoji^'lockout state. 

19. The memory system of Claim 18 wherein the memory 
devices each include device select circuitry 
switchable between a devitce- selected state and a 
device-not-selected state\ with the memory device 
being in the device -enabled state if both the device 
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^elect circuitry is in the device-selected state and 
le lockout circuitry is in the lockout state. 

20. \ The memory system of Claim 19 wherein the reset 
circuitry resets the device select circuitry to the 
devioe-not -selected state . subsequent to application 
of power to the device select circuitry, 

21. The memory system of Claim 20 wherein each 
memory device includes a comparator circuit which 
compares yam address present on the system bus with 
the local \address stored in the local address storage 
circuitry and wherein the device select circuitry can 
be switched to the device -selected state when there 
is a match between the address on the system bus and 
the local adaress. 

22. The memory system of Claim 21 wherein each of 
the memory devices includes a command decoder 
configured to aecode commands on the system bus, 
including select commands, and wherein the device 
select circuitry can be switched to the device- 
selected state vmen there are both a match between 
the address on tfte system bus and the local address, 
as determined by the compafa^r, and there is one of 
the select commands on th^e^,3^tem bus, as determined 
by the command decoder. 

23. The memory system of Claim 22 wherein the 
command decoder is configured to decode de- select 
commands and wherein \the device select circuitry can 
be switched to the device -not -selected state when 
there are both a matcm between the address on the 
system bus and the local address, as determined by 
the comparator, and the fie is one of the deselect 
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commands on the system bus, as determined by the 
command decoder. 




24 A The theprfcry system of Claim 23 wherein the system 
bus\includes a tag bus and a data bus, with the tag 
bus Joeing coupled to the command decoder of the 
memory devices and with the data bus being coupled to 
the coinparator. 



A memory system comprising: 

a system bus which includes a tag bus and a 
data bus; 

a memory controller coupled to the system 

?us; 

a plurality of memory devices, with each of 
th^ memory devices including 

(a) an array of memory cells; 

(b) local address storage circuitry 
:oupled to the data bus which stores a 
local address for the memory device 
orN|.ginating from the memory controller; 

(c) a comparator. coupled to the data 
bus Which compares an address on the data 
bus originating from the memory controller 
with the local address stored in the local 
addr e s s\ c i r cu i t ry ; and . 

{d)\ a command decoder coupled to the 
tag bus wnich decodes commands originating 
from the mWiory controller, including 
commands to\perform memory read operations 
on the memory^ device . 

25, The memory system of Claim 25 wherein the memory 
deVi^^s^each include a select signal input and a 
serect signal output and a lockout circuit switchable 
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between a lockout state and a non- lockout state and 
wherein the select signal output is active provided 
bothXthe select signal input is active and the 
lockout circuit is in the lockout state. 

27. The memory system of Claim 26 wherein the memory 
devices \are switchable between a device-enabled state 
where the memory device is capable of performing 
memory read operations and a device-disabled state 
where the\memory device is not capable of performing 
memory read operations and wherein the memory devices 
are in the Vievice-enabled state when both the select 
signal inpuE is active and the lockout circuitry is 
in the non-lpckout state. 

28. The memory system of Claim 27 wherein the memory 
devices incluote interface circuitry coupled to the 
system bus, winh the interface circuitry being 
switchable between an enabled state and a disabled 
state, with the \interf ace circuitry being in the 
enabled state wh&n the select signal input is active. 

29. The memory system of Clsrfjn^28 wherein the local 
address comprises at least thre* hips and the local 
address is transf emred overt the^ data bus to the local 
address storage circuitry iir^arallel. 

30. The memory system of Claim 29 wherein lockout 
circuitry is switchable to the lockout state only 
when the command decoder decodes a select command. 

31. The memory system of Claim 30 wherein the memory 
devices include reset \ circuitry for resetting the 
lockout circuitry to vhe non- lockout state subsequent 
to application of power to the lockout circuitry. 
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l2. The memory system of Claim 31 wherein transfer 
of the local address from the data bus to the local 
adaress storage circuitry is blocked when the lockout 
circuitry is in the lockout state. 

33. Vrhe memory system of Claim 32 wherein memory 
read operations on the memory devices are carried out 
by transferring an address for the memory device to 
be readXover the data bus. 

34. The memory system of Claim 33 wherein the memory 
read operations on the memory devices are carried out 
by transferring the data read from the memory devices 
over the daqa bus. 

35. The memory system of Claim 34 wherein the memory 
controller includes a select signal output and the 
system includes first, second and third memory 
devices, with the select signal output of the memory 
controller being coupled to the select signal input 
of the first memory device by way of a first select 
line, with the select signal output of the first 
memory device being coupled to the select signal 
input of the secona memory devicj^by way of a second 
select line and with the selecx jsignal output of the 
second memory devicey being coupled tp/the select 
sinal input of the third memorV device. 

36. A memory device for use in a memory system which 
includes a memory controller and a plurality of the 
memory devices, with the memory controller and memory 
devices being coupled to\a common system bus, the 
memory devices including A 

an array of memory cells; 
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a command decoder which detects a select 
commands on system bus; 

a lockout circuit switchable from non- 
lockVut state to a lockout state when one of the 
select commands is detected; 

a\select signal input and a select signal 
output ; 

lockl address storage circuitry which 
stores a IxDcal address for the memory device 
provided by^ the memory controller over the data 
bus ; and 

a blockitiq circuit which prevents transfer 
of the local .a\idress from the system bus to the 
local address storage circuitry unless the 
lockout circuit is in the non-lockout state. 

37. The memory device pf Claim 36 wherein the select 
signal output is active \f both the select signal 
input is active and the lockout circuitry is in the 
lockout state . 

38. The memory device of Claim 37 wherein the system 
bus includes a data bus and a\tag bus and wherein the 
command decoder is coupled to Ghe tag bus/and )the 
local address is received on they data bus 

39. The memory device of Claim 3 8\ wherein the 
command decoder detects memory readV commands on the 
tag bus which causes the memory devrpe to read data 
stored in the memory device at an address provided by 
the memory controller over the data bi 



40. A method of controlling the operation of a 
memory system which includes a plurality \of memory 
devices, each memory device including an array of 
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memory cells and coupled to a common system bus, the 
method comprising the following steps: 

causing a select input of a first one of 
\j:he memory devices to become active; 

placing an address assign command on the 
syl^tem bus; 

transferring a first local address over the 
systetn bus to the first one of the memory 
devicei 

storing the first local address in the 
first memory device; 

causrng a select output of the first memory 
device to become active in response to receipt 
of the address assign command by the first one 
of the memo ry\de vices; 

forwarding, the active select output of the 
first memory device to a select input of a 
second one of thev memory devices; 

placing an address assign command on the 
system bus; 

transferring a ^econd local address over 
the system bus to the\ second memory device; 

storing this secon(^ local address in the 
second memory device; 

causing a select output of th^ 
memory device to become active in 
receipt of the address assign commc 
second one of the memory devM.ces; 

forwarding the active select output of the 
second memory device to a select input of a 
third one of the memory devicef 

placing an address assign cJpmmand on the 
system bus; and 

transferring a third local address over the 
system bus to the third memory devrpe; and 
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storing the third ^local address in the 
thiii^d memory device. 

41. The method of Claim 40 wherein the steps of 
storing the first, second and third local addresses 
each include the step of testing whether a lockout 
circuit is in a lockout state or a non-lockout state, 

42. The method of Claim 41 wherein the steps of 
causing the select outputs to become active include 
the steps of toting whether the lockout circuit is 
in the lockout or non- lockout state. 



V 



43. The method of Claim 42 wherein the system bus 
includes a tag bus^and a data bus and wherein the 
first, second and third local addresses are 
transferred over the data bus and wherein the address 
assign commands are\placed on the tag bus. 



44. The method of ClaVm 43 further including the 
step of performing a re^d operation on a selected one 
of the three memory devoices by placing an address on 
the data bus that corresponds to the local address 
stored in the selected memory device and by placing 
the data read from the sel^ected memoiTy^evice on the 
data bus. 




45. The method of Claim 44 wherein cbe step of 
performing the read operatioi^ further includes the 
step of placing a read command^on the tag bus. 

46. The method of Claim 40 further including the 
step of placing a select commandXon the system bus, 
with the select command containing one of the local 
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addresses and switching the memory device to a 
device -enabled state in response to receipt of the 
select command by the memory device having a stored 
loca^ address which corresponds to the local address 
container ^jA the select command and performing a read 
operation on the memory device in the device -enabled 
state . 



347. A method of controlling the operation of a 
mMiory system that including a plurality of memory 
devdces connected to a common system bus, with each 
of tlie memory devices including an array of memory 
cellsVand addressing circuitry which is used to 
address, the array of memory cells, the method 
comprising the following steps: 

\selecting a first one of the memory 
devices ; 

transferring a first local address to the 
first memory device, with the first local 
address oomprising at least three bits of 
address timt are transferred to the first memory 
device overXthe system bus in parallels- 
selecting a second one of the memory 
devices; \ 

transferring a second local address to the 
second memory de^ce, with the second local 
address comprising^ at least three bits of 
address that are transferred to the second 
memory device over tfie system bus in parallels- 
selecting a third one of the memory 
devices; and \ 

transferring a third local address to the 
third memory device, withXthe third local 
address comprising at leasK three bits of 
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address that are transferred to the third memory 
device over the system in parallel. 

^8. The method of Claim 47 wherein the memory 
devices each include a select input and a select 
output and wherein the step of selecting the first 
memory device includes the step of causing the select 
input to become active. 

49. . The method of Claim 48 wherein the step of 
selecting the second memory device includes the steps 
of causing the select output of the first memory 
device no become active and forwarding the active 
select output of the first memory device to the 
select inbut of the second memory device. 

50. The method of Claim 49 wherein the step of 
selecting the third memory device includes the steps 
of causing tihe select output of the second memory 
device to become active and forwarding the active 
select output\ of the second memory device to the 
select input of the third memory device. 

51. The method\of Claim 50 wherein steps of causing 
the select outputs of the first and second memory 
devices to go actVve includes the step of setting 
lockout circuitry Vn the fTrst and second memory 
devices from a non\Lockox|t l^tat^to a lockout state. 

52. The method of Claim 51 wherein the steps of 
setting the lockout dircuitry to the lockout state 
each includes the steA of placing an address assign 
command on the system bus. 
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5B • The method of Claim 52 wherein the system bus 
includes a tag bus and a data bus and wherein the 
adaress assign command is placed on the tag bus and 
wherein the local addresses are transferred to the 
5 memory devices by way of the data bus . 
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54 . "the method of Claim 53 further including the 
step of performing memory read operations on a 
selected one of the memory devices after the local 
address\is transferred to the selected memory device, 
with the\ step I ol^jper forming the memory read operation 
includina the Vteps of placing a memory read command 
on the tag bus and a memory read address on the data 
bus and tne data read from the selected memory device 
on the data bus. 

sls'S. The method of Claim 47 including the step of 
selecting one of the memory devices, subsequent to 
the\ step of transferring local addresses to the 
memory devices, by transferring a select command over 
the system bus containing an address that corresponds 
the local address transferred to the memory device to 
be selected, switching the memory device to be 
selectedX to a device-enabled state in response to 
receipt ot the select command. . 
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56. The method of Claim 55 further including the 
step of performing a memory read operation on the 
memory devic)? in the device -enabled state, 

57. The methd^i of Claim 56 further including the 
step of switchl^ng the memory device in the device - 
enabled state tA a device-disabled state by 
transferring a deselect command to the memory device 
to be switched, said deselect command containing an 
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^ddress which corresponds to the local address 
ti^ansferred to the memory device to be switched to 
device-disabled state. 

58. \A memory system comprising: 

a plurality of separate memory devices, 
wi^^h each of the memory devices comprising 

(a) an array of memory cells; 

(b) addressing circuitry adapted to 
address the memory cells; 

(c) a bus interface; 

(d) a command decoder which decodes 
commands at the bus interface, 
including an address assign command; 

,and 

i) local address storage circuitry 
w):iich stores a local address for the 
associated memory device once the 
adovress assign command is decoded by 
the \command decoder; 
(f) \a lockout circuit switchable 
between a lockout state and a non- 
lockouk state; 

(f ) a select signal input and a 
select sVgnal output, with the select 
signal output being active when both 
the select\ signal input is active and 
the lockouQ circuit is in the non- 
lockout sta^e; and 
a memory controller having a bus interface 
coupled to the bus interface of each of the 
memory devices, with theXmemory controller 
having a select signal ou\put connected to the 
select signal input of at Xeast one of the 
memory devices . 
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5St. The memory system of Claim 58 wherein the memory 
corttroller has a separate select signal output 
connected to the select signal input of each of the 
memorW devices so that the memory controller can 
select Vne of the memory devices by causing the 
select sternal output connected to the memory device 
to be selected to become active. 

aO . The memory system of Claim 58 wherein the memory 
controller has a select signal output connected to 
th€fc select signal input of a first one of the memory 
devices and wherein the select signal output of the 
f irsa memory^evice is connected to the select signal 
input Npf a second one of the memory devices. 

;i. The memory system of Claim 58 wherein the memory 
controller is configured to provide a plurality of 
separate select signal outputs and wherein the 
separate memory devices are . arranged in a plurality 
of banks, with each bank comprising a plurality of 
the memory devices, with a first one of the memory 
devicesXof each of the banks having a separate select 
signal input connected to a separate one of the 
select siqjial outputs of the memoty controller. 



25 



The memory system of Claim 61 wherein a second 
ol^e of the memory devices of each of the banks has 
th^ select signal input connected to the select 
sigilal output of the first memory device of the bank, 
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63 . l^e memory system of Claim 62 wherein a third 
one of Vhe memory devices of each of the banks has 
the select signa3r^input connected to the select 
signal ouls^ut of the second memory device of the 
bank. 
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